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Analysis and Estimation of the Transient Thermal Characteristics
of OF Cable systems

2w - FHR - -BEBH -G/
(Ji-Won Kang - Dong-1Il Lee - Chae-Kvun Jung * Jong-Beom Lee)

Abstract — This paper reviews the characteristic of thermal and temperature of oil field cable in transient state such as
grounding fault and lightning surge. For analysis in various conditions, many actual underground power cable systems
are modeled using ATP. These results are applied for the examination of temperature increase when the single line to
ground fault by the breakdown of insulation part and hitting of lightning surge are occurred. The inner part temperature
of OF cable is analysed according to the various kinds of cable using the thermal model of transient state. The
temperature increase of sheath and crossbonded lead by fault current is also analysed using IEC 60949.
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x 1. ANSI-K95.1110ll A X eojst x{ZlY wal2T
Table 1. Ignition temperature according to materials
in ANSI-K95.111

defined

. Flash-Ignition Self-Ignition
Maternial [c] ]
Cotton 230-266 254
Newspaper 229 229
Pine Shavings 207-263 260
Wool 205 -
Polyethylene 340 348
PVC 390 454
Polytetrafluroethylene - 530
PVC-acetate 320-351 435-557
Polystyrene 335-360 487-496
Nylon 66 398-421 420-430
ki3 2. HlojlE 7Y ¢l5H 2 88F
Table 2. The flash and fusing point of cable
Material £=[T]
= 1,083
AIA 327
FE5A2(AD : 660
WA F(PVC) 530
Ehikis 132
s r——
/ s 3]

EH NS
o

oA ams
EL IS
gNE

ad 1. OF #Hol2e #=
Fig. 1. Structure of OF cable

x 3. OF #Alo|& EFol utg XM7Y
Table 3. Electricity parameter according to the kinds of OF
cable
o} 154kV~ 154kV- 154k V-~
OFAZV | OFAZV | OFAZV
TG A ) 600 1200 2000
Z A 7% [mm] 14 14 14
= A 9] 74 [mm] 35.6 45.6 56.8
A A A FAmm] 105 12.0 115
Al 25 7 [mm] 1.8 2.1 2.3
A = 5 7 imm] 45 45 45
2] 29] 4 lmm] 80.0 95.0 107.0
A=A A FQ/km] 0.0299 0.0151 0.0090
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A AR, B9 TAY 8FH AN ANPE @
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Fig. 2. Cable equivalent circuit of transient state
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Fig. 4. Inner part temperature of OF 1200m» cable
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Fig. 6. Comparison of conductor temperature according to
cable kinds

Ed 4. Hlolg BRY 2T A 2o
Table 4. Calculation results of inner part temperature
according to cable kinds

AolE 5 OF 600m# | OF 1200m | OF 2000m
= A 55.3 53.5 50.8
EE AT 49.1 478 46.2
e RES 28 421 416
A 38.8 38.8 387
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Table 5. Constants of conductor defined in IEC-60949
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Fig. 7. Sheath temperature according to the change of
sheath current
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Fig. 8. Sheath temperature according to the duration of fauit
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g. 11. Temperature calculation of grounding lead and
crossbonding lead(fault point : J/B #1)
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Fig. 12. Temperature calculation of grounding lead and
crossbonding lead(fault point : J/B #1)
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Fig. 13. Temperature of the sheath

OF #lolg A& = ief HEN a4 ¥ HI}

Trans. KIEE. Vol. 54A, No. 10, OCT, 2005

42 X2 E DAHEI(GM-2) ¥ 25N HE A3

AZnyg ZAAZE 2(GM-2)= A £4 39 AHz=,
ZF A27o] 357ikmlol L A A FAwgdR wjX
Ho e 154kV OF 1200[mr12} A Eojvh 2¥ 14= A&
g A A8"H dAFTY HLHY #Hel ¥ CCPU
A4 52 188 2d ASES Ugd Aot 1Y
AMAYD St AGAES 7|Fo2 A HA AR2RE g7
ZeAe B HA AR PP AEA ] M2 ELE
o] AIRHI Y& ¢ F Ak =3 ANFaFL J/B #49
A FAEE Aoz )

a8 14. GM-2 Asx
Fig. 14. Model system of GM-2
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Table 6. Source impedance of GM-2

¥ds | Aae audslo] | 98¢ awailol
A S/S 0.36987 + j3.22225 0.79686 + j4.33291

B S/S 0.40554 + j3.32187 1.05299 + j4.48232
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Fig. 15. The change of sheath temperature(fault point : J/B #4)
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Fig. 16. Model system of GM-3
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Table 7. Source impedance of GM-3

AAE 9AH2[0]

o] A

AAE IAFAX[Q]

A S5/S 0.33202 + j2.687 1.19765 + j5.9124
B S/S 0.34625 + j2.86726 1.25694 + j5.97406
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Fig. 17. Analysis of Sheat temperature at the #2 T/L(Fault
point : #2 T/L, J/B #2)
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Fig. 18. Analysis of Sheat temperature at the #1 T/L(Fault
point : #2 T/L, J/B #2)
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Fig. 20. Analysis of Sheat temperature at the #1 T/L(Fault
point : #2 T/L, J/B #10)
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Table 8. Source impedance of GM-4

WAL | AR QHP2[Q] | d4E 9Hd2(Q]
A S/S 0.4403 + j6.2118 1.4994 + j10.3649
B S/s 0.5831 + j7.8302 1.9278 + j14.2381
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Fig. 21. Model system of GM-4
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Fig. 22. Calculation result of sheath temperature(fault point :
J/B #2)
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Fig. 24. Calculation result of sheath temperature(fault point :
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Fig. 25. Calculation result of sheath temperature(fault point :
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Fig. 26. Waveform of lightning current
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Fig. 27. Model system of LM-1
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Fig. 28. Calculation of sheath temperature of LM-1
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Fig. 29. Calculation of sheath temperature of LM-1
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Fig. 30. Sheath current of LM-2 system according to

lightning current
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